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(54) NON-CONTACT TYPE SOLDERING METHOD, AND ITS SOLDERING IRON 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform the soldering in a non- 
contact manner in a short time by blowing a preheated gas flow 
against a part to be soldered of a work, preheating the part, blowing a 
hot main heating gas flow from a tip of a soldering iron, and 
performing the soldering in the atmosphere surrounded by the 
preheated gas flow prevent the electrostatic discharge failure of 
electronic parts. 

SOLUTION: A soldered part after soldering by a main heating gas flow 
is gradually cooled by a preheating gas flow, and preferably rapidly 
cooled below the room temperature. It is preferable to eject the main 
heating gas flow at 250-600°C and the preheating gas flow at 1 00- 
200°C at the flow rate of 0.5-2 liter/min. and under the pressure of 0.1- 
2 kgf/cm2.G. A nitrogen gas fed to a gas feed passage 21 is lead to a 
main heating gas generating chamber 17, and heated by a heater 14 
to generate the main heating gas flow, and ejected from a first nozzle 19. A part of the gas is led to a 
preheating gas flow generating chamber 18 and heated, and ejected from a second nozzle 20. The main 
heating gas flow is not scattered therearound, and the solder is immediately melted. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the soldering approach which 
enabled it to solder electronic parts in non-contact, and its soldering iron. 
[0002] 

[Description of the Prior Art] For example, when assembling electronic 
equipment, various electronic parts and wiring are soldered to an electronic 
substrate using a soldering iron in many cases. 

[0003] In this kind of soldering iron, the tip chip heated at the heater etc. is 
contacted to the land and work piece of an electronic substrate, melting of the 
solder is carried out, and the method which a tip chip is detached [ method ] and 
makes solder solidify is adopted widely. 

[0004] On the other hand, as shown in drawing 3 , the non-contact-type soldering 
iron which builds in the heating heater 51 for the Ayr path with ******, attaches the 
nozzle 52 made from stainless steel or brass at a tip, sprays elevated- 
temperature Ayr, and was soldered in the soldering iron 50 is also proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the soldering approach 
of the conventional contact process, the life of a tip chip was short on the relation 
to which a tip chip is contacted to a soldering part, and in order to secure the 
precision of soldering, it needed to exchange by about 40,000 - 50,000 times. 
Moreover, since the tip chip contacted an electronic substrate and electronic 
parts directly, we were anxious about leaking from a tip chip to an electronic 
substrate or electronic parts, and propagation and the electrical property of a 
product deteriorating [ a current a noise, a higher harmonic, static electricity, etc. 
]. 

[0006] Moreover, at the conventional non-contact-type soldering iron, after 
elevated-temperature Ayr hits a work piece, it can disperse around and heat 
cannot be centralized on a required part in spot, 4 - 5 seconds is started at 
soldering, and the actual condition is used [ it is not practical and ] for removal 
(rework) of soldered electronic parts. 

[0007] This invention makes it a technical problem to offer the soldering 
approach which enabled it to solder electronic parts etc. by non-contact in this 
situation. 
[0008] 



[Means for Solving the Problem] Then, the soldering approach by non-contact [ 
concerning this invention ] While making the hot main heating gas style blow off 
from the tip of a soldering iron in spraying an elevated-temperature gas style on 
the soldering part of a work piece, and soldering a work piece using a soldering 
iron Surround this main heating gas style, and a low-temperature preheating gas 
style is made to blow off from the above-mentioned main heating gas style. After 
it sprays the above-mentioned preheating gas style on the soldering part of a 
work piece and it carries out a preheating, the soldering part of the work piece 
which carried out the preheating of the above-mentioned main heating gas style 
is sprayed, and it is characterized by soldering in the ambient atmosphere 
surrounded by the above-mentioned preheating gas style. 
[0009] The main heating gas style and a preheating gas style are 02 in Ayr, 
although you may be Ayr. Nitrogen gas is desirable when effect is taken into 
consideration. 

[0010] It is in the point which was made to solder by the inside gas style in the 
ambient atmosphere which formed the gas style of the Sotoji pile, carried out the 
preheating by the outside gas style, and was surrounded by the outside gas style 
among the elevated temperatures of the description of this invention one. By this, 
the heat of an inside gas style cannot disperse around, it can solder by the non- 
contact formula in a short time, and the effect of the leak current and noise to a 
product, and a higher harmonic can be removed. However, since a gas style is 
charged by friction in the case of spouting friction of a gas style, especially a gas 
style about static electricity at high speed and we are still anxious about the 
electric effect to a product, it is required to cope with this. 
[001 1] Then, it is desirable to make the injection pressure of a heat object style 
into the pressure of 0.1 - 2 kgf/cm2 and G beforehand range where electrification 
of a gas style serves as the main heating gas style and extent with which we are 
not anxious about electric effect, and the concrete low one. 
[0012] It is important to solder in the ambient atmosphere which has the adhering 
melting solder by the loose temperature profile, and can carry out garadual 
cooling when considering as precise and good soldering of the peak, and to carry 
out sudden cooling in the ambient atmosphere below a room temperature from 
just before coagulation initiation. In this invention, after making a gas style into an 
inside Sotoji pile, carrying out a preheating to an outside preheating gas style 
being and soldering by the inside main heating gas style, garadual cooling is 
carried out until just before coagulation initiation by the outside preheating gas 
style, it can put to the ambient atmosphere below a room temperature, and 
sudden cooling can be carried out. When applying this invention to soldering of 
electronic parts, it is good to make temperature of a heat object style into 100- 
200 degrees C beforehand, and to make 250-600 degrees C of temperature of 
the main heating gas style blow off by 0.5-2I. the flow rate for /. 
[0013] Although sudden cooling from just before coagulation initiation of melting 
solder may be put to atmospheric air and may be performed, melting solder emits 
the latent heat on the occasion of coagulation, and dissolves 02 in atmospheric 
air, H2, CO, etc. in it and coincidence, and it becomes the cause of oxidization 
and pore generating, and since oxidization of the solder in front of coagulation is 



the maximum factor of a bridge, TSUNO, and TSURARA generating, it is good 
also as a low-temperature nitrogen-gas-atmosphere mind below a room 
temperature. Although specifically considered as the temperature of 25 degrees 
C or less, low-temperature nitrogen-gas-atmosphere mind is good also as -20 
degree-C-30 degree C below the freezing point, when securing the quenching 
effectiveness, a room temperature and. Moreover, if a work-piece front-face side 
is put to low-temperature nitrogen-gas-atmosphere mind, sudden cooling of the 
melting solder will be carried out from a front-face side, but since the quenching 
effectiveness will be promoted and much more detailed quenching solidification 
structure will be obtained if low-temperature nitrogen gas is sprayed on a work- 
piece rear-face side and sudden cooling is carried out also from a work-piece 
rear-face side, it is desirable. 

[0014] Moreover, according to this invention, the soldering iron used for the 
soldering approach by non-contact [ above-mentioned ] can be offered. 
[0015] Namely, the soldering iron by non-contact [ concerning this invention ] In 
the non-contact-type soldering iron which solders by spraying a hot gas style on 
the soldering part of a work piece While the 1st central nozzle and the 2nd nozzle 
which covers and opens the outside of this 1st nozzle are attached at the tip of 
the body of a trowel and a heating heater is built in in the above-mentioned body 
of a trowel The main heating gas style generation chamber is open for free 
passage in the perimeter of this heating heater with the 1st nozzle of the above, 
and is formed in it. Beforehand, a heat object style generation chamber is open 
for free passage in the perimeter of the above-mentioned main heating gas style 
generation chamber with the nozzle of the above 2, and is formed in it. The main 
heating gas style generation chamber and the gas supply path which supplies a 
gas to a heat object style generation chamber beforehand are established in the 
above-mentioned body of a trowel. It is characterized by making as [ blow off / a 
low-temperature preheating gas style is generated, and / the hot main heating 
gas style is generated by heater heating, and blow off from the 1st nozzle of the 
above, / with convection-current radiation heating, / rather than the main heating 
gas, / from the 2nd nozzle / surround the above-mentioned main heating gas 
style, and ]. 

[0016] By the way, even if it sets up appropriately the injection pressure of the 
main heating gas fluid and a preheating gas fluid as mentioned above, 
electrification of a gas style still remains. Then, the body of a trowel is grounded, 
electrostatic induction of the minus charge is carried out inside the main heating 
gas style generation chamber and a preheating gas style generation chamber, 
and it is good to enable it the main heating gas style and to remove the plus 
charge of a heat object style beforehand. 
[0017] 

[Function and Effect(s) of the Invention] Since according to this invention it was 
made to solder by the inside main heating gas style in the ambient atmosphere 
surrounded by the outside preheating gas style after carrying out a preheating by 
the outside preheating gas style among the gas styles of the Sotoji pile, while 
blowing off from the tip chip The heat of the main heating gas style sprayed on 
the work-piece soldering part does not disperse around, and it is efficiently told to 



the soldering part of a work piece, and can solder to the inside of a short time by 
non-contact. 

[0018] Consequently, if degradation of the electrical characteristics of the product 
resulting from contact of a tip chip can be prevented, and the injection pressure 
of a main heating gas style and a preheating gas style is set up appropriately and 
the body of a trowel is grounded, electrification of a gas style can be prevented 
certainly, by this, the electrostatic discharge of electronic parts is prevented and 
the electrical characteristics of a product can be guaranteed. 
[0019] moreover, since melting solder can solder in the ambient atmosphere by 
which garadual cooling is carried out, melting solder is in a climax condition 
desirable at the surface tension - the shape of a semi-sphere is presented 
mostly. Moreover, sudden cooling is carried out in the ambient atmosphere below 
a room temperature just before coagulation initiation of melting solder, the 
directional solidification to which spacing between the liquidus line and solidus 
line became small substantially can be given to melting solder, and, thereby, 
solder is made with detailed solidification structure. 

[0020] Consequently, there is no spilling of a solder ball, a bridge, or solder, and 
moreover, it is precise, there are very little the segregation and pore of Pb and 
Sn, it excels in heat shock-proof nature, and, moreover, deoxidization of the good 
high quality of the peak and non-washed soldering can be performed. 
[0021] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail 
based on the example shown in a drawing. Drawing 1 and drawing 2 show the 
desirable operation gestalt of the soldering iron by non-contact [ concerning this 
invention ]. The back end section of the body 1 1 of a trowel is attached at the tip 
of the trowel base 10 by screwing etc., and this body 1 1 of a trowel contains the 
stainless steel cylinders 12 and 13 of an inside Sotoji pile, and the heating heater 
14 made from a central cylindrical alumina ceramic. 

[0022] The above-mentioned heating heater 14 is supported by inside stainless 
steel cylinder 13 inside with the metal covering 15. The tabular spacer section 16 
is formed in the back end of the above-mentioned covering 15. Between the 
above-mentioned covering 15 and the inside stainless steel cylinder 13, with 
heater heating It is the preheating gas style generation chamber 18 which 
generates a low-temperature preheating gas style from the main heating gas 
style with convection-current radiation heating between the main heating gas 
style generation chamber 17 which generates the hot main heating gas style, and 
the internal and external stainless steel barrels 12 and 13. 
[0023] Moreover, fitting of the 1st nozzle 19 made from molybdenum is carried 
out at the tip of the inside stainless steel cylinder 13, this 1st nozzle 19 protrudes 
rather than the tip of the outside stainless steel cylinder 12, and the 2nd nozzle 
20 of a wrap is attached outside at the tip of the outside stainless steel cylinder 
12 in the outside perimeter of the 1st nozzle 19. 

[0024] Moreover, the trowel base 10 makes the shape of hollow, and the gas 
supply path 21 is formed. The 1st gas circulation opening 22 in the tabular 
spacer section 1 6 of covering 1 5 at the back end section of the body 1 1 of a 
trowel the 2nd gas circulation opening 23 The main heating gas style which the 



3rd gas circulation opening 24 was furthermore formed in the point of covering 
15, and was generated by the main heating gas style generation chamber 17 is 
guided towards the 1st nozzle 19. 

[0025] Furthermore, from covering 15, the 4th gas circulation opening 25 is 
formed in the back inside stainless steel cylinder 13, the 5th gas circulation 
opening 26 is formed at the tip of the outside stainless steel cylinder 12, and the 
preheating gas style beforehand generated by the heat object style generation 
chamber 18 is guided towards the 2nd nozzle 20. 

[0026] Moreover, the sensor 27 for controlling by detecting the temperature of the 
main heating gas style 30 is attached at the tip of the heating heater 14, and the 
ground is connected to the stainless steel cylinders 12 and 13 although not 
illustrated. 

[0027] Next, the soldering approach is explained. When soldering by non-contact 
using the soldering iron of this example, while energizing at the heating heater 14 
first, nitrogen gas (Ayr is sufficient) is supplied to the gas supply path 21 in the 
trowel base 10. The preheating of this nitrogen gas (Ayr is sufficient) may be 
beforehand carried out to predetermined temperature, for example, 40-50 
degrees C. Then, nitrogen gas is guided through the gas circulation openings 22 
and 23 at the main heating gas style generation chamber 17, at the heating 
heater 14, it is heated by 250-600 degrees C, the main heating gas style 30 is 
generated, and the main heating gas style 30 blows off from the 1st nozzle 19 
through the gas circulation opening 24. The amount of jet of this main heating 
gas style 30 is set as a part for 0.5-2.0I./, and an injection pressure is set as 0.1 - 
2.0 kgf/cm2 and G. 

[0028] A part of nitrogen gas is beforehand guided respectively through the gas 
circulation opening 25 at the heat object style generation chamber 18, and it is 
heated at 100-200 degrees C, and the heat object style 31 is generated 
beforehand, and through the gas circulation opening 26, to coincidence, it covers 
the perimeter of the main heating gas style 30, and blows off from the 2nd nozzle 
20 to it, with the radiant heat from the convection current and the heating heater 
14 of the elevated-temperature nitrogen gas in the main heating gas style 
generation chamber 17. The amount of jet of this preheating gas style 31 is set 
as a part for 0.5-2.0I./, and an injection pressure is set as 0.1 - 2.0 kgf/cm2 and 
G. 

[0029] In this way, although the main heating gas style 30 will be sprayed after 
spraying the heat object style 31 on the soldering part W of a substrate 
beforehand first and carrying out the preheating of the soldering part W if 
preparation ends Since the hot main heating gas style 30 is sprayed on the 
soldering part W where a perimeter is beforehand covered by the heat object 
style 31 as shown in drawing 2 , and it does not disperse as it is around like 
before, solder fuses immediately. Then, garadual cooling of the melting solder is 
beforehand carried out until just before coagulation initiation by the heat object 
style 31 , and atmospheric air puts and quenches it. 

[0030] According to the experiment of these artificers, by the time soldering was 
completed, it was required of the conventional non-contact-type soldering iron for 
4 to 5 seconds, but in the non-contact-type soldering iron of this example, it was 



checked that soldering can be made to complete in about 1 second. Therefore, it 
replaced with the soldering iron of the contact process in a conventional welding 
robot and a conventional automatic welding machine, and it was checked that the 
non-contact-type soldering iron of this example is employable practical. 
[0031] Moreover, although sudden cooling of the melting solder will be carried 
out as a whole and detailed ******, a detailed columnar crystal, and detailed free 
** will be formed if endoergic [ of the heat of melting solder ] is rapidly carried out 
to a perimeter, the grain boundary which contains an impurity and gas in parallel 
with a crystal column tends to generate a columnar crystal, and flux gas and 
impurity gas tend to contain free **. On the other hand, without solder and flux 
flowing into a way outside the soldering part W, since the main heating gas style 
30 of a suitable pressure and the preheating gas style 31 are sprayed on the 
fused solder, melting solder can be pressurized, gas can be made to be able to 
emit and air bubbles and a gas hole can be lost. Moreover, by this pressurization, 
pressurization fullness of between dendrites can be carried out by the melt of 
melting solder, micro porosity and macro porosity (pore) are prevented, and it 
becomes the precise crystal structure. 

[0032] Therefore, while it quenches the whole melting solder and spacing of the 
liquidus line and the solidus line of melting solder becomes small substantially, a 
pressure effect is demonstrated, the dendrite of macro-segregation (Pb, Sn, etc.) 
and a micro segregation, the lamellar structure, cored structure, etc. are 
decreased, and an impurity and the coagulation solder of the detailed crystalline 
structure with little gas are obtained. 

[0033] Moreover, since the injection pressure of the main heating gas style 30 
and the preheating gas style 31 is set up appropriately Since electrification by 
gas friction cannot take place easily and the body 1 1 of a trowel is moreover 
grounded Even if the gas styles 30 and 31 are charged in plus, electrostatic 
induction of the minus charge will be carried out inside the main heating gas style 
generation chamber 17 and the preheating gas style generation chamber 18. The 
main heating gas style 30 and the result which can remove the plus charge of the 
heat object style 31 beforehand, Fear of the electrostatic discharge in the 
soldering part W is certainly cancelable. 



[Translation done.] 



